State foreclosure and bankruptcy laws govern the rights of mortgage lenders and borrowers during foreclosure and bankruptcy proceedings and thereby affect lenders' exposure to credit risk. This paper seeks to understand the impact of these laws on the types of mortgages originated. The empirical identification is based on state-level variations in foreclosure and bankruptcy laws and a border estimation strategy. We find that higher-risk loans (FHA and subprime loans) are more likely to be originated in states with lender-friendly foreclosure laws.
Introduction
The market share of different types of mortgages has changed dramatically in the past decade with the boom and bust of the U.S. housing market (see Figure 1) . 1 to study the mortgage market in general, especially the higher-risk market sectors (FHA and subprime mortgage market).
2
The FHA lenders have historically been the major provider of low-down-payment loans 3 and provided mortgage credit to the targeted market of first-time and low-income borrowers.
Subprime loans are often made to borrowers with high credit risk, who often have lower credit scores and little or no down payments. Although subprime and FHA loans were initially developed under different market conditions and are different in many aspects, 4 they seem to share a similar clientele in risk profiles compared to conventional prime mortgages. Not surprisingly, given their weaker credit history and financial situations, higher-risk borrowers are more likely to default on their loans. To compensate for higher risks, the effective costs for FHA and subprime loans are substantially higher than those of conventional prime loans.
5
The growth of high-risk mortgage market sectors provided people who could not previously qualify for a mortgage the opportunity to own a house. However, the expansion of credit to higher-risk borrowers also contributed to the 2007 financial crisis. Millions of homeowners were holding high cost mortgages that might eventually lead to default, foreclosure, bankruptcy and other adverse events. This paper seeks to link higher-risk lending to broad market conditions where state legislations may interact with mortgage lending decisions. State foreclosure and bankruptcy provisions have potential influence on lenders' exposure to credit risk. Also, the degree to which lenders would respond to those state legislations by adjusting their underwriting standards might differ across different risk segments of the mortgage market. The main focus of the paper is to examine the impact of state foreclosure and bankruptcy provisions on different types of mortgages that are available to prospective borrowers. We look for evidence that lenders tend to respond to higher-risk legal environments by modifying the types of loans that are originated.
The core assumption of this paper is that higher-risk mortgages cost more than conventional prime mortgages and mortgage applicants with different risk profiles self-select into different markets. As outlined by Stiglitz and Weiss (1981) , when borrowers display observable differences in risk attributes, competitive markets will charge higher-risk borrowers higher interest rates. Such risk-based pricing has become increasingly common in the mortgage market and has been a longstanding practice in markets for commercial and industrial loans. Since subprime mortgage underwriting standards are generally less stringent than conventional prime mortgage underwriting standards and, on some dimensions, less demanding than FHA mortgage underwriting standards, the costs of subprime loans are substantially higher than conventional prime loans and usually higher than FHA loans. In this regard, the three types of mortgages that are examined in this paper have an ordered ranking based on their risk and lending costs. For this reason, an ordered probit model is used in the empirical analysis to test the impact of state policies on the origination of different types of mortgages. We also use a multinomial logit model to test the robustness of our conclusions without the ordering assumption.
There is also an interesting relationship between FHA and subprime loans. Since they serve a relatively similar clientele, they might be close substitutes. We run a set of probit regressions using only FHA and subprime loans to test this hypothesis. The idea is implicitly reflected in Figure 1 through the recent reversal in subprime and FHA market shares. Karikari, Voicu and Fang (2011) confirm this notion and find that a sizeable number of subprime loan borrowers would have qualified for FHA loans. By focusing on the differences in the impact of state legislations on FHA and subprime mortgage originations, this paper helps to understand the extent to which the two types of loans are good substitutes. The results also help to understand and justify recent governmental efforts to promote FHA loans as the subprime market has collapsed. In order to compare the choice between FHA loans and subprime loans, we restrict the empirical analysis to home purchase loans within FHA loan limits. 6 The identification of the empirical analysis is based on state-level variations in foreclosure and bankruptcy laws and a border estimation strategy. There are two identification challenges.
First, a regional shock may be misinterpreted as the impact of the laws because of the regional patterns of real estate markets. Second, differences in state laws may be driven by unobserved local attributes. We address these problems by limiting our analysis to counties that border each other and are located in different states. This approach is widely used in the literature, such as Pence (2006) . An implicit assumption is that mortgages in nearby counties take on similar values for unobserved characteristics that would otherwise bias the results. To further aid identification, we also include a wide range of control measures. These control measures include applicant level, census tract level, county level, and state level characteristics that may affect loan originations.
Details of these control variables are elaborated in data section. We believe coefficient estimates on these control measures shed some additional light on issues related to the general mortgage market and the 2007 subprime crisis.
Results are largely consistent with theoretical predictions. First, higher-risk loans are less likely to be originated in states with defaulter-friendly foreclosure laws. Specifically, judicial foreclosure requirement, which is shown to be the most influential foreclosure provision in previous literature, decreases the likelihood of higher-risk loan originations in most sample years.
The impact of deficiency judgments is much weaker and depends on contemporaneous market conditions. Redemption provision shows no impact on the probability of higher-risk loan originations. Second, higher-risk loans are less likely to be originated in states with a more generous homestead exemption. Finally, the probit regressions based on FHA and subprime home purchase loans suggest that there is no clear pattern of the impact of state foreclosure and bankruptcy laws on FHA and subprime loan originations under different market conditions. This is consistent with the idea that subprime and FHA loans are close substitutes and dominate the mortgage market for riskier borrowers. Our results also suggest that the impact of government policies is much different at post-crisis periods (year 2008), which calls for caution in making policy suggestions based on pre-crisis analysis.
The plan for the rest of the paper is as follows. Section 2 discusses the relevant literature.
Section 3 develops the conceptual model to clarify the impact of state laws on mortgage market outcomes and provides additional legal background. Section 4 describes our identification strategy and empirical model. Section 5 contains a description of the data, variable definitions and summary statistics. Section 6 presents the estimation results, and Section 7 concludes.
Relevant Prior Literature
This paper is related to a number of studies that examine the linkage between legal environment, borrowers' access to mortgage credit and mortgage application outcomes. These studies can be broadly categorized into several strands. Cao (2014) . In summary, Cao (2014) focuses on understanding the possible mechanisms through which borrowers may respond to the protection imbedded in defaulter-friendly policies by adjusting the size of home equity they are willing to retain, and assessing the degree to which the protection may impact borrowers' incentive to take out mortgages. In contrast, this study seeks to understand the impact of defaulter-friendly policies on lenders' exposure to credit risk and tests whether lenders respond to higher-risk environments by modifying the types of loans that are originated. 
Conceptual Model and State Laws
Consider now a stylized model of mortgage origination outcomes. Following the work by Nichols, Pennington-Cross, and Yezer (2005) , and Ho and Pennington-Cross (2007), this study assumes that applicants self-select into the appropriate market based on their understanding of the ordered costs of a subprime mortgage, a FHA mortgage and a prime mortgage. Subprime underwriting standards are generally less stringent than conventional prime and, on some dimensions, less demanding than FHA underwriting standards. Thus, the costs of subprime loans are substantially higher than conventional prime loans and usually higher than FHA loans.
Mortgage applicants with different risk profiles fall into different markets.
We assume that all information included in an application can be summarized by a single number representing credit risk (Ferguson and Peters, 1995 and Ambrose, Pennington-Cross, and Yezer, 2002) . The credit risk is a monotonically increasing function of the borrower's likelihood of default. Assuming mortgage lenders can observe the true credit risk of borrowers, they approve all loan applications with a credit risk that is lower than a uniform underwriting cut-off.
The prime loan underwriting cut-off is lower than FHA loan underwriting cut-off and subprime loan underwriting cut-off. In this model, we also assume the prime market is perfectly sorted;
everyone who applies for a conventional prime loan and has a credit risk less than the corresponding cutoff will be approved. 9 Borrowers with a credit risk above the prime loan underwriting cut-off are classified as FHA and subprime borrowers.
The legal environment can affect mortgage outcomes. The state laws that this paper intends to examine are state foreclosure laws and bankruptcy homestead exemption laws. There are two types of foreclosure procedures in the US: judicial and non-judicial foreclosures. In a judicial foreclosure, a court orders the foreclosure and supervises the whole foreclosure process.
In a non-judicial (power-of-sale) foreclosure, the lender notifies the borrower of its intent to foreclose and appoints an independent party to arrange the sale. As discussed in Cao (2014), the homestead exemption is unambiguously beneficial to mortgage borrowers and is likely to increase the propensity of homeowners to retain wealth in the form of home equity. However, the impact of homestead exemptions on mortgage lenders is potentially ambiguous. On the one hand, the homestead exemption allows mortgage borrowers to shift resources from consumer debts towards mortgage debts and thereby helps them avoid mortgage default. Therefore, mortgage lenders are less likely to encounter late payments or mortgage defaults. On the other hand, mortgage borrowers are more likely to file for bankruptcy in states with a more generous homestead exemption. The bankruptcy filing stops all collection efforts, delays the foreclosure process, and imposes additional transaction costs on mortgage lenders, such as lost mortgage interest and depreciated property value. Therefore, homestead exemptions have an ambiguous impact on mortgage lenders' willingness to issue credit and the types of mortgages that are originated.
In addition, subprime and FHA loans seem to share a similar clientele in risk profiles compared to conventional prime mortgages. If subprime and FHA loans are close substitutes, the impact of the foreclosure and bankruptcy laws on the probability of originating one of these two types of loans should be relatively small.
In summary, the theoretical model allows us to develop a set of testable hypotheses regarding the impact of state foreclosure laws and bankruptcy homestead exemption provisions.
First, we expect lenders to impose tighter underwriting standards on higher-risk loans in states with defaulter-friendly foreclosure laws. Therefore, higher-risk loans are less likely to be originated in those areas, holding everything else equal. Second, conventional prime loans are more likely to be originated in the states that offer a greater bankruptcy protection. Finally, state laws should not have a significant impact on the lending activities between subprime loans and FHA loans if they are close substitutes.
Empirical Model

Identification Strategy
There are two primary empirical identification challenges. First, it is difficult to identify the impact of state foreclosure and bankruptcy policies on mortgage originations because housing markets vary dramatically by region over time. For instance, the inflation-adjusted housing prices have shown dramatically different growth rate around the country (Wheaton and Nechayev, 2008) .
From 1979 through 1998, house prices rose 74% in Boston, 10% in Los Angeles, 11% in Chicago and fell 21% in Dallas. In a simple cross sectional regression, a regional shock to the housing market could be misinterpreted as an effect of the foreclosure or bankruptcy laws. The second challenge is the potential endogeneity associated with foreclosure provisions and homestead exemption levels. If differences or changes in state laws are driven by unobserved local attributes, our estimates can be biased.
Similar to Pence (2006) and Pennington-Cross and Ho (2008), we address these identification challenges by focusing on the 55 urban areas that cross state boundaries. We believe urban areas are more populated and are more likely to be affected by the policies. We assume that mortgages in areas that are within the same urban area but located in adjacent states are reasonably similar. Therefore, mortgages in these locations are subject to different state foreclosure or bankruptcy provisions, but the proximity assures that they have similar unobserved local attributes. Also, the border areas are only a small portion of each state. Thus, we assume that the border areas are not large enough to drive the changes in the state-level policies, making the policy changes exogenous. A potential disadvantage of this border methodology is that it only looks at the bordering counties, which leave out many large MSAs (e.g. Los Angeles).
Estimation Equations
Two sets of models are examined for home purchase loans for all years pooled together and for each sample year. These regressions are (i) the impact of state laws on mortgage originations of conventional prime loans versus FHA loans versus subprime loans using an ordered probit model, (ii) the impact of state laws on mortgage originations of FHA loans versus subprime loans using a simple probit model. As a robust check, we also conduct multinomial regressions.
The estimation equation we use is as follows:
Where i denotes the mortgage loan origination, j specifies the urban area to which the mortgage belongs, and t denotes the time period (year). equals to 1 for conventional prime originations, 2 for FHA originations, and 3 for subprime originations in the first set of regressions. Similarly, equals 0 for FHA originations and 1 for subprime originations in the second set of regressions. is a vector of indicator variables for the three foreclosure law provisions, is the homestead exemption amount in a specific period, is a set of other relevant control variables, is the urban area fixed-effect, is the year fixed-effect and is the error term.
The urban area fixed effect controls for time-invariant urban area characteristics, such as proximity to amenities. The year fixed-effect controls for temporal shocks. Furthermore, we also run the model year-by-year; the year-by-year estimation allows the impact of state laws to change by market conditions. Those changes include dramatic shifts in mortgage underwriting standards, fluctuations in housing prices and differences in the overall mortgage market. We also add an assortment of county-and tract-level control variables in order to directly control for within urban area time-varying, area-specific characteristics. Detailed explanations of these variables are in Data section.
Data
Sources and variables
Following Pence (2006) and Pennington-Cross and Ho (2008), a geographic-based sampling approach is used. In particular, we focus on counties in the United States that are part of a metropolitan statistical area (MSA) as defined by the Census Bureau; that lie along state borders;
and that share a border with another metropolitan county. 10 Based on this selection criterion, we focus on 55 county groups that cross state boundaries, which consist of 181 bordering counties (the list of counties is available in Pence, 2006) . These counties distribute across the whole United States, but tend to capture the more rural counties in the west.
The primary data that we utilize are obtained from the Home Mortgage Disclosure Act (HMDA). Specifically, we draw upon the HMDA data from 2004 to 2008. The HMDA data contain a rich set of information, including loan type, loan purpose, and borrower characteristics.
We control for borrower attributes in all regressions. The FHA loans are also identified in the HMDA data. The sample is restricted to one-unit single-family loan originations that are FHA-eligible (i.e. meet the FHA loan limits 11 ). This ensures that the choices among mortgage products that we consider in this study are not influenced by the FHA loan limits. We also exclude other government insured loans, such as VA loans, because they are not available to the general public, employ unique underwriting standards, and comprise only a small share of the market. Throughout the analysis, we retain only loan originations for owner-occupied properties and focus on home purchase loans. Since the sample sizes are large, we select a random sample of 50% of all originations each year. The major drawback of HMDA data is that it has no information about applicants' creditworthiness, such as credit scores.
Subprime loans are identified using the rate spread variable in HMDA. 12 There is no perfect way of identifying subprime loans. Mayer and Pence (2008) Some states also specify larger exemptions for senior citizens, veterans, the disabled, heads of family and debtors with dependents. We ignore these special treatments for simplicity.
We control for a set of county-level variables in the empirical analysis. The first is an index measuring the strength of state anti-predatory lending laws (Bostic, et al., 2008) Borrowers may turn to higher-risk loans because their prior conventional mortgage applications have been turned down or they know it is difficult to be approved of conventional mortgages.
Mian and Sufi (2009) find that borrowers who live in the subprime ZIP codes are more likely to be denied in a mortgage application prior to the expansion of subprime mortgages. 18 In the credit expansion, however, firms may choose to exploit people with unwarranted subprime loans at locations with unsatisfied demand. The ratio of average family income to average housing value in the tract and the median rent are also included in the regressions to proxy for other aspects of housing, such as affordability issues. The average foreclosure delay is 43 days. The mean of anti-predatory lending law index is 6.65. 19 percent of mortgage originations are in low-cost counties, while 22 percent of mortgage originations are in high-cost counties. The mean of HHI is around 0.07, indicating the market competition is relatively intense. The loan denial rate of conventional loan applications in the previous year is around 19%, which is consistent with market priors.
Summary Statistics
Estimation Results
This section presents the empirical results. In all tables, t ratios based on standard errors clustered at the census tract level are reported. 19 All regressions include urban area fixed effects, year fixed effects when applicable and an extensive list of socioeconomics attributes at different geographic levels. We mainly focus on the statistically significant results in the discussion. Table 5 provides estimated marginal effects of the explanatory variables calculated at their means for the pooled regressions. The discussion is based on ordered regressions, unless otherwise noted.
Conventional Prime vs. FHA vs. Subprime
The pooled ordered probit model suggests that higher-risk loans are less likely to be originated in states with a judicial foreclosure requirement. A conventional prime loan is more likely to be originated in a state with a judicial foreclosure requirement by the probability of 0.74%. It also suggests that higher-risk loans are more likely to be originated in a state with readily available deficiency judgments, although the t-ratio is only 1.41. Redemption provision has no impact. Turn to the yearly estimation results. The impact of judicial foreclosure requirements is consistent across most years. The impact of deficiency judgments varies a lot at different time periods. These results are consistent with our prior predictions. Lenders respond to the extra costs imposed by defaulter-friendly foreclosure provisions by imposing tighter underwriting standards. Redemption rights are rarely exercised; previous research has found little effect of the redemption provision (Pence, 2006; Curtis, 2014) .
The estimates also suggest that conventional prime loans are more likely to be originated in states with a more generous homestead exemption. This result is robust across all sample years.
It is consistent with the idea that a more generous homestead exemption encourages mortgage borrowers to file for bankruptcy and the bankruptcy proceeding imposes large cost on mortgage lenders. Therefore, mortgage lenders in those states are exposed to a larger default risk and are more willing to originate safer and less expensive loans.
Note that the results in 2008 are largely different from previous years. For example, a judicial foreclosure requirement has significant effects during all years but 2008. One possible explanation is that the effects of state laws are different at post-crisis market because of the structural change of general market conditions. This suggests that conclusions from pre-crisis analyses need to be used with caution in policy-making.
The multinomial logit results support these conclusions, although the point estimates differ slightly. While we think there is indeed an ordering of associated credit risk and costs among conventional prime loans, FHA loans and subprime loans, our results are very robust without this ordering assumption.
The coefficient estimates on control variables provide additional insights on the mortgage market. As expected, foreclosure delay decreases recovery on defaulted loans, and thus decreases the probability of higher-risk loan originations. Consistent with previous literature (Bostic et al., 2008; Ho and Pennington-Cross, 2007) , stronger anti-predatory lending laws are associated with a larger probability of higher-risk originations. The hypothesis is that anti-predatory lending laws can reduce the cost of sorting honest loans and dishonest loans and lessen borrowers' fears of predation, thus stimulating higher-risk applications and originations.
We find that higher previous and current unemployment rates lead lenders to be more cautious and originate safer loans. The estimate on HHI also has the expected sign: higher-risk loans are more likely to be originated in markets with severer competition among lenders. It implies market competition leads to an easing of underwriting standards. Higher-risk loans are also more likely to be originated at locations that conventional prime loan applications are more likely to be turned down before.
Higher-risk loans are less likely to be originated at locations that have especially low or high housing values. Similarly, when the average income to housing value ratio is high in an area, conventional prime loans are more utilized. However, with other things equal, higher income and higher tract income relative to the MSA seem to increase the likelihood of originating higher-risk loans.
The results also suggest that higher-risk loans are more likely to be originated for African-American, Hispanic or female borrowers or when an area has higher percentage of these types of borrowers. This finding is potentially consistent with the story of mortgage discrimination and reverse-redlining 21 . However, without controlling for borrowers' creditworthiness, we cannot draw a conclusion from this study. Finally, areas with high percentage of college-educated population are more likely to see more conventional prime originations. foreclosure requirement, the most influential provision of the foreclosure laws, has no statistically significant impact on the probability of originating a FHA loan or a subprime loan. We see the same results for the bankruptcy homestead exemption. The same conclusion holds when we run the regression for each year. These results are consistent with the idea that subprime and FHA home purchase loans are close substitutes and dominate the mortgage market for riskier borrowers. Therefore, the impact of the foreclosure and bankruptcy laws on the origination of these two types of loans is anticipated to be similar.
Probit Model of FHA vs. Subprime Originations
22
The deficiency judgment and redemption provisions are shown to have smaller or even nonexistent impact on the mortgage market in previous literature (e.g. Pence, 2006) . Interestingly and counter-intuitively, we find that these two provisions have an impact on the probability of originating a FHA loan or a subprime loan. The regressions by year suggest the statistically significant impact comes from certain sample years. While we cannot draw a conclusion here and it is not the main focus of this paper, our finding implies that the deficiency judgment and redemption provisions may have effects on the choice of FHA and subprime loans and could potentially motivate future research.
The impact of the control variables is largely as expected. For example, higher percentage of minority population increases the probability of originating subprime loans; higher percentage of college education population decreases the probability of originating subprime loans. The estimates on some control variables are insignificant. 23 For example, unemployment rate, Hispanic status, tract income relative to MSA, and locating in a low cost area do not have a significant impact on the probability of originating a FHA loan or a subprime loan. We take these estimates on the control variables as a mix of evidence that subprime and FHA home purchase loans are close substitutes and that there is an ordering of credit risk and costs between FHA loans and subprime loans as we discussed.
Conclusion
This paper provides empirical evidence on the impact of state foreclosure and bankruptcy laws on the likelihood of originating conventional prime loans, FHA loans and subprime loans in the context of U.S. mortgage markets over the 2004-2008 periods. We look for evidence that lenders tend to respond to higher-risk legal environments by modifying the types of loans that are issued. The empirical analysis uses a border methodology by focusing on mortgage originations in 55 urban areas across state borders and comparing mortgages that are in the same urban area yet in different states. This identification strategy helps to address the endogeneity problem that arises from the unobserved loan characteristics.
We believe there is an ordering of associated credit risk and costs among conventional prime loans, FHA loans and subprime loans and thus exploit an ordered probit model as our main specification. We find that higher-risk loans are less likely to be originated in states with defaulter-friendly foreclosure laws. Specifically, higher-risk loans are less likely to be originated in states with a judicial foreclosure requirement. Permitting deficiency judgments in a state tends to increase the chance of originating higher-risk loans, but the evidence is less consistent across years. As suggested by previous studies, right of redemption has no clear impact on the types of mortgages originated. We also find that higher-risk loans are less likely to be originated in states with a more generous homestead exemption. The rich set of control variables included in our analysis aids our identification and offers additional insight into the mortgage market. The multinomial logit regressions generate very similar results and suggest our conclusions are robust without the ordering assumption. Our results also suggest the impact of state laws may change after the crisis and thereby call for caution in using pre-crisis conclusions to make policy advice under post-crisis market conditions.
We also find that there is no clear pattern of the impact of state foreclosure and bankruptcy laws on FHA and subprime loan originations under different market conditions using a probit model. This result is consistent with the idea that subprime and FHA loans are close substitutes for home purchase loans. Our results provide some rationale for the current governmental effort to promote FHA loans as the subprime market has collapsed.
1 Market shares reported in this paper are based on number of loans, not dollar amount. The calculation of market shares are restricted to owner-occupied mortgage originations from Home Mortgage Disclosure Act (HMDA) data. Mortgages that are backed by Department of Veterans Affairs, the Farm Service Agency, and Rural Housing Service are excluded. 2 This period of market turbulence has motivated many studies, including this study and LaCour-Little and Yang (2013). 3 The standard down payment requirement for a conventional home purchase loan was 20 percent during much of the 20 th century. The traditional minimum down payment of FHA loan was 3% in 2000 and 3.5% in 2011. 4 For instance, most FHA loans are fixed-rate mortgages, while the majority of subprime loans are adjustable-rate mortgages. Also, unlike FHA loans, most subprime mortgages contain prepayment penalties. 5 Mortgage lenders are concerned with three kinds of risk: interest risk, prepayment risk and default risk. Default risk is the only type of risk that can be directly affected by the state laws studied in this paper. Thus, we exclusively focus on default risk in this paper. 6 We thank an anonymous referee for pointing out that FHA and subprime refinancing loans are not often comparable. Also, unlike subprime loans, FHA loans are required to conform to certain limits. Details about FHA loan limits are discussed in Data section. 7 GSE stands for Government Sponsored Enterprise (e.g. Fannie Mae, Freddie Mac and Federal Home Loan Banks). The Department of Housing and Urban Development (HUD) sets certain targets for GSEs to purchase mortgages from the secondary market. The affordable housing goals require the GSEs to have a certain proportion of their purchases be of mortgages made to low income borrowers, borrowers residing in low income communities and borrowers in certain high minority neighborhoods. 8 CRA stands for the Community Reinvestment Act. It is a United States federal law designed to encourage commercial banks and savings associations to help meet the need of borrowers in all segments of the community, including low-and moderate-income neighborhoods. 9 Although we observe some rejections of prime applications in practice, empirical research has shown that subprime loans are rejected at a much higher rate than prime loans. 10 The Home Mortgage Disclosure Act (HMDA) only requires lenders to report mortgage applications in metropolitan areas.
11 FHA loan limits vary by county and over time. In 2004 to 2007, the National Housing Act provides that the FHA mortgage limit for any given area shall be set at 95% of the median house price in that area, as determined by the Department of Housing and Urban Development. In 2008, FHA limit increases to 125% of the median house price in that area. However, FHA limit cannot be lower than a "floor" or higher than a "ceiling". The "floor" and the "ceiling" are a certain percentage of Freddie Mac loan limit. 12 Rate spread is the difference between the annual percentage rate (APR) on a mortgage and the yield on a Treasury security of comparable maturity. 13 This information started to be added to HMDA data in 2004. Mortgages with an APR three percentage points over the Treasury benchmark and junior liens with an APR five percentage points over the benchmark are called "higher-priced" loans. 14 A potential limitation of this method is that it may capture different shares of ARMs and FRMs because of how the threshold interest is calculated. 15 We convert the homestead exemptions to year 2008 dollars using the Consumer Price Index obtained from the Bureau of Labor Statistics. 16 The HHI equals to the sum of squared market shares of mortgage loans. The shares are calculated as the number of loans originated by each mortgage lender to the total number of mortgage loans originated in a county. An increase in the HHI generally indicates a decrease in competition and an increase in market power. As suggested by one anonymous referee, this index may also represent the "hotness" of a market. 17 On the one hand, we might expect banks to loosen standards due to larger competitive pressure. On the other hand, banks may not be able to afford the luxury of relaxing lending standards due to larger competitive pressure, and in fact, may have to strengthen them. 18 Subprime zip codes are defined in the paper as zip codes in the highest quartiles in the national distribution of the fraction of consumers with a credit score below 660 as of 1991. 19 We do not cluster at the urban area level because households living in the same census tract are more homogeneous with respect to income, wealth and other socioeconomic attributes. By clustering at the census tract level, we allow for arbitrary correlation across observations in the same census tract. 20 Table 3 reports the pooled results and appendix A presents the results for each sample year. Multinomial logit model and multinomial probit model produce very similar results; we choose multinomial logit because it is much less demanding on computation. 21 Redlining is the practice by which mortgage lenders figuratively draw a red line around minority neighborhoods and refuse to make mortgage loans available inside the red lined area. Reverse redlining is the practice by which mortgage lenders specifically target and makes high cost loans available to minority neighborhoods. 22 In table 4, the sample size of higher risk loans in 2007 and 2008 is much smaller than the previous years. This is mainly due to the dramatic reduction of subprime mortgage originations. In 2008, only 11616 home purchase subprime loans were originated in the sample bordering counties. 23 This could happen because of the smaller sample size in this set of regressions. 
